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The purpose of this study was to investigate the
validity of a 25-item abbreviated version of the
Mathematics Anxiety Rating Scale (Richardson & Suinn,
1972).

Convergent and discriminant properties of the

Mathematics Anxiety Rating Scale-Abbreviated
(Alexander, Cobb, & Martray, 1986), as well as its
sensitivity to individual differences were examined.
Convergent validity was examined by studying the
correlation between the two math anxiety scales, the
MARS-A and the Fennema-Sherman Math Anxiety scale
(FSMA).

Discriminant validity was examined by studying

the correlations between: (a) the MARS-A and a test
anxiety scale (TAI), and (b) between the MARS-A and a
general trait anxiety scale (STAI).

Stepwise multiple

regression analysis and Pearson Product-Moment
correlation coefficients were used to investigate
sensitivity to individual differences.
functioned as the criterion variable.

The MARS-A
The predictor

variables were American College Test (ACT) math scores,
iv

math coursework grade (Grade), confidence towards
learning mathematics as measured by the Fennema-Sherman
Confidence Scale (FSC), race (Race), sex (Sex), and age
(Age).
Convergent validity was demonstrated by a
relatively high correlation between scores yielded by
the two measures of math anxiety, viz., the MARS-A and
FSMA (r = -.61).

Evidence of discriminant validity was

demonstrated by positive but compared to the convergent
validity coefficient, lower correlations between the
MARS-A and TAI (r = .44), and yet still a lower
correlation between the MARS -A and the STAI (r = .31).
The positive correlations among these instruments
indicated that instruments of general trait anxiety,
test anxiety, and mathematics anxiety measure various
aspects of anxiety; however, the order in which the
correlations rank suggest that these instruments do not
all measure the same trait.

The degree of correlation

among scores supports the idea that as the instrument
becomes more item specific (from measuring general
trait anxiety to test anxiety to math anxiety), the
correlation between scores obtained on the instruments
become stronger in magnitude.
FSC was the only predictor variable to enter the
stepwise multiple regression prediction equation.

V

The

relationship indicates that confidence towards learning
mathematics is the single, best predictor of scores
obtained on the MARS-A.

The negative direction of the

correlation between FSC and MARS-A scores suggests that
the more positive one's confidence is towards learning
math, the lower one's math anxiety level.

Although the

MARS-A correlated significantly with other predictor
variables, viz., ACT, Grade, and Age the shared
variance between FSC, ACT, and Grade, and between ACT
and Age imply that once the contribution of FSC to
MARS-A scores was accounted for, remaining variables
made no unique contribution.
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Introduction
In assessing progress in math and science,
the
authors of A Nation at Risk (1983) conc
luded that the
new generation of Americans is one
that is
scientifically and technologically
illiterate.

The

assessments indicated that approxim
ately two-thirds of
all 17-year -olds are unablc, to solv
e mathematics
problems requiring several steps.

Further, since 1963,

average mathematics scores on standard
ized achievement
tests have dropped 40 points.
The precipitous decline in achievement
test scores
(particularly in math and science area
s) during the
past two decades has stimulated interest
and activity
in endeavors to understand (a) how students
learn (or
fail to learn) specific subject matter and
(b) the
factors which impede student mastery of
concepts and
principles in a given subject.

In recent years,

educators, counselors, and psychologist
s have focused
much attention on anxiety as a factor
in mathematics
achievement.
In the specific area of mathematics lear
ning, a
number of studies have sought to esta
blish a
relationship between anxiety and meas
ures of learning
and achievement in mathematics.

For example,

Richardson and Suinn (1972), Betz (197
8), and Rounds

1.1011111111W
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and Hendel (1980) generally found suff
iciently high
levels of anxiety about mathematics amon
g college
students to interfere with math lear
ning or to prompt
the avoidance altogether of math courses.

Richardson

and Suinn (1972) coined the term
'math anxiety' to
refer to "feelings of tension and anxi
ety that
interfere with the manipulation of
numbers and the
solving of mathematical problems in
a wide variety of
ordinary life and academic situatio
ns" (p 551).
Coining the phrase 'math anxiety' had
two
important implications: (a) it indicated
that math
anxiety was separate and distinct from othe
r types of
anxiety, and (b) it meant that instrume
nts would be
developed specifically to measure math anxi
ety.

Why

was it important to distinguish math anxi
ety from other
anxieties? General trait anxiety and test
anxiety are
two types of anxiety commonly examined
in research
regarding factors impeding students' mast
ery of
concepts and principles in a given subj
ect.

General

trait anxiety as defined by Spielberger,
Gorsuch,
Lushene, Vagg, and Jacobs (1983) refers to diff
erences
between people in the tendency to perceive
stressful
situations as dangerous or threatening.

Test anxiety

as defined by Spielberger et al. (1980) refe
rs to
individual differences in anxiety pronenes
s in test

41116.
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situations.

It was important to distinguish math

anxiety from general trait and test anxiety
because it
indicated that a person who may not normally
experience
high levels of general trait anxiety, and
who may not
be anxious in test situations in general
could possibly
experience anxiety in having to deal with
mathematics
in some form or fashion.
The idea of developing an instrument designed
specifically to measure math anxiety was
important
because development of such an instrume
nt sought to
address the issue of instrument sensitivity
in
assessing math anxiety.

Instruments measuring general

trait or test anxiety may or may not accu
rately measure
the degree to which individuals experience
math anxiety
since they were not designed specifically
for that
purpose.
As Richardson and Suinn coined the term
math
anxiety, they also developed the Mathematics
Anxiety
Rating Scale (1972) to specifically measure
their
concept of math anxiety, anxiety associat
ed with the
manipulation of numbers and the use of math
ematical
concepts.

The Mathematics Anxiety Rating Scale (MAR
S)

is a 98-item self rating scale typically admi
nistered
in groups, but, may also be administered indi
vidually.
Because the MARS has proven to be psychometric
ally

sound, given the extensive reliability and
validity
data (Richardson & Woofolk, 1980; Suinn,
Edie,
Nicoletti, & Spinelli, 1972), it has becom
e an
enormously popular instrument among resea
rchers
concerned with math anxiety.
Despite the growing popularity of the
MARS
questions have arisen concerning the
unidimensionality
of the MARS as claimed by Richardson
and Suinn (1972).
Rounds and Hendel (1980) and Alexander
(1985) conducted
research in which at least two distinct
dimensions
appeared to be measured by the MARS, Mathe
matics Test
Anxiety (primary dimension) and Number Anxie
ty
(secondary dimension).

The outcome of these studies

suggested that math anxiety as defined by
the MARS
items referred to apprehension about takin
g math tests
or receiving a grade in math, and anxiety
about
manipulating numbers (Alexander, 1985
).
In addition to questioning the unidimensionali
ty
of the MARS, questions have arisen concerni
ng the
usefulness of the full scale MARS as a devic
e for
quickly and efficiently identifying math anxio
us
students.
of 98 items

The full scale MARS is lengthy, consisting
The scoring process is cumbersome as

exemplified by the following: Scoring the instr
ument
consists of writing values from 1 to 5 at the
top of

5

the column for each response.

The examiner then adds

the number of checks for each column and multiplies by
the corresponding weights (one to five) for each
column.

These products are recorded at the bottom of

page and the process is repeated for the succeeding
pages.

The sum of all the products across the pages

provides the total score.

The development of a shorter

psychometrically equivalent scale could le-sen the time
and add to the ease of administration and of the
scoring process.
Two scales have been developed to address the
issue of a shorter psychometrically equivalent MARS.
Plake and Parker (1982) developed an internally
consistent (coefficient alpha = .98) 24-item revised
MARS scale for diagnosing math anxiety in statistics
classes.

The revised scale correlated .97 with the

full scale MARS.

Likewise, Alexander, Cobb, and

Martray (1986) have developed an internally consistent
(coefficient alpha = .96) 25-item abbreviated scale to
be used as an alternative to the full scale MARS.
While research conducted by Alexander, Cobb, and
Martray (1986) has proven the 25-item revised MARS to
be internally consistent and have high test-retest
reliability (.86), additional research remains to be
done to demonstrate validity of the new scale.
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The purpose of this study is to investigate the
validity of the abbreviated revised scale (MARS-A). In
doing so, the convergent and discriminant properties of
the MARS-A, as well as its sensitivity to individual
differences will be examined. Evidence of convergent
validity will be obtained by examining the relationship
between scores obtained on the MARS -A and another math
anxiety scale, namely, the Fennema-Sherman Math Anxiety
(FSMA) scale.

Evidence of divergent validity will be

obtained by examining the relationship between scores
obtained on the MARS-A with a general trait anxiety
measure, namely, the State-Trait Anxiety Inventory
(Spielberger et al., 1983) and a test anxiety measure,
namely, the Test Anxiety Inventory (Spielberger et al.
1980).

The sensitivity of the MARS-A to individual

differences will be assessed by establishing the
relationship between scores obtained on the MARS-A and
the following measures: ACT math scores, math
coursework grades, confidence towards learning
mathematics, sex, race, and age.
Research Questions and Hypotheses
In accomplishing the purpose of this study, the
following questions will be addressed.
1. As four of the instruments used in this study
(MARS-A, FSMA Scale, State-Trait Anxiety Inventory,

Mai
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Test Anxiety Inventory) all provide measures of
anxiety, to what degree will the scores yield
ed by
these instruments be related?
2. As the instruments become more specific
in
content (from general trait anxiety to test
anxiety to
math anxiety) to what degree will the scor
es yielded by
the instruments be related?
3. Is the MARS -A sensitive to individual
differences in math achievement, confidence
towards
learning math, sex, race, and age?
The hypothesized answers to these question
s are as
follows:
1. The scores yielded by the four measures
of
anxiety will be positively related.

These results are

expected because all four measures are desig
ned to
assess aspects of anxiety.
2. The relationship between the MARS -A and
the
FSMA scale will be stronger than the relat
ionship
between the MARS-A and the Test Anxiety Inven
tory
(TAI); and, the relationship between the
MARS-A and the
TAI will be stronger than the relationship
between the
MARS and the State -Trait Anxiety Inventory
(STAI).
These results are hypothesized on the basis
of the
specificity of the constructs puportedly measu
red by
each of the four instruments.

8

3. The MARS will be sensitive to individual
differences in math achievement, confidence towards
Learning math, sex, race, and age. Namely, math
achievement, as measured by the math subscale of the
ACT and math coursework grades, and confidence in
learning math, as measured by the Confidence in
Learning Mathematics scale of the Fennema-Snerman
Mathematics Attitudes Scales will be inversely related
to math anxiety as measured by the abbreviated MARS.
It is further hypothesized that males will be less math
anxious than females and that white students will be
less math anxious than minorities.

Age is expected to

be positively related to math anxiety.

Literature Review
It is this researcher's aim to examine
relevant
factors contributing to the manner in
which measurement
of anxiety has evolved from the deve
lopment of general
measures of anxiety to the developm
ent of
specific -situation measures of anxi
ety.

The literature

review will encompass a review of
important
contributions preceding the deve
lopment of general
measures of anxiety, namely cont
ributions of Freud and
of experimental psychology and lear
ning theory; a
review of the development of gene
ral anxiety scales; a
review of multitrait or situation-sn
ecific anxiety
scales; a review on the effects of anxi
ety on academic
performance, and finally a review on the
development of
math anxiety scales. The intent of
reviewing the
anxiety literature in this manner
is to facilitate the
reader's understanding of the relation
ships between
general and situation -specific anxiety
and the reason
the scales used in this study were chos
en.
Contributions Preceding the Developm
ent
of General Anxiety Scales
For many years, general anxiety has
been a topic
of interest.

However, it has only been since the

twentieth century that clinical stud
ies of human
anxiety have appeared in the psychiatric
and
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psychoanalytic literature.

It was Sigmund Freud (1936)

who first proposed a critical role for anxiety in
personality theory and in the etiology of
psychoneurotic and psychosomatic disorders.
Psychoanalytic theorists such as Sigmund Freud propos
ed
that anxiety is a vague fear stemming from an unknow
n
source within an individual or from some extern
al
source.

He proposed that there is an objective anxiety

which results from a source of danger from the extern
al
environment in conjunction with feeling a sense of
helplessness and general malaise.

Freud also believed

that there exists a neurotic anxiety which he described
as a complex internal reaction to some perceived
danger.

He believed that neurotic anxiety resulted

from repressed feelings of events which have happen
ed
in the past.

Freud's view of anxiety (known as

psychoanalytic theory) has influenced the training of
clinical practitioners for many years, and has been a
major impetus in conceptualizing the theory behind
anxiety.
While psychoanalytic theory laid the foundation
from which many personality theories of anxiety
have
been derived, it is through proponents of experimental
psychology and learning theory that began what became a
major force in establishing the conceptualization
and
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assessment of anxiety under experimental conditions.
One of the major criticisms of psychoanalytic theory
was that it is based largely on observational data
obtained from psychiatric patients. Unlike theories of
science for which data is derived from experimentation,
psychoanalytic theory is almost entirely clinical.
Experimental psychologists John Dollard and Neal Miller
were instrumental in moving the study of anxiety
towards a more experimental manner.
Miller and Dollard (1950) generated much of the
scientific research in examining the various components
of psychoanalytic theory.

Their perspective of anxiety

was influenced by learning theory.

Under their domain,

anxiety was perceived as being the result of a learned
drive based on an innate tendency to avoid pain.
Miller and Dollard believed that anxiety develops as a
result of an association with the attachment of pain to
a particular stimulus.

The fear resulting from the

pain associated with a particular stimulus may be
extended to the object or situations similar to the
original stimulus of fear.
Prior to the period that Miller and Dollard
generated their scientific research, research on
anxiety had been limited by the complexity of the
anxiety phenomena, the ambiguity and vagueness in

12

theoretical conceptions of anxiety, the lack of
appropriate measuring instruments, and ethical problems
associated with inducing anxiety in laboratory settings
(Spielberger et al., 1983).

Anxiety research varied or

was a function of the theoretical orientation employed
at the time. Freud's work and that of Miller and
Dollard are examples of the differences in theoretical
orientation on anxiety.

As a result of the various

factors detailed above which impeded research on
anxiety, there developed a need to focus on the
commonalities among the various domains of anxiety, and
to develop more scientific and empirically-derived
definitions of anxiety .

In order to become more

scientific and empirical in defining anxiety, it became
necessary to develop ways to assess or measure
anxiety.
Development of General Anxiety Scales
Beyond the important influence of Miller and
Dollard, learning theory continued to influence
conceptualizations of anxiety through the work of Hull
(1943) and Spence (1958). Hull and Spence proposed an
explanation of anxiety built on Bull's learning theory
which ultimately led to the development by Taylor
(1953) of the Taylor Manifest Anxiety Scale (TMAS).
Hull developed a formula which he believed would
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account for the factors which affect the probability
that the learned response will occur on any given
occasion when the stimulus is present (Sieber, O'Neil
,
and Tobias, 1977). His formulation regarding
this
factor is
E = f(H x D)
The excitatory potential (E), or the probab
ility
of occurrence of a response, is a multiplicati
ve
function of the strength of the learned habit
(H), and
the strength of the person's drive state (D).

With

regards to learning and performance, H for exampl
e, is
affected by the number of learning trials that
have
occurred and D is affected by such factors as the
intensity of the stimulus and the emotional
responsiveness of the individual.

Emotional

responsiveness (the excitatory potential) is Hull's
term for what is otherwise known as anxiety (Sieber
et
al. 1977).

According to Hull, those persons who are

highly emotional respond more strongly to stress
ful or
aversive stimuli, have faster and more powerful
escape
responses, and express and demonstrate more extrem
e
emotional responses to stressful situations.
As a result of Hull's formulation of an equation
for measuring emotional responsiveness, Taylor (1953)
operationally defined the variable of emotional
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responsiveness as the extent to which persons admit
possessing overt symptoms of emotionality.

This

definition was the basis from which Taylor develo
ped a
self report test of anxiety, the Taylor Manifest
Anxiety Scale (TMAS).

The development of such a scale

was a major step forward which enabled subseq
uent
researchers to examine the relationship between
anxiety
and other aspects of personality, behavior, and
socialization.

The development of the TMAS resulted in

a dramatic increase in research as related to the
measurement of anxiety.

At its peak, the TMAS was a

popular instrument that was employed in more than 2000
experimental investigations (Spielberger, 1972).
While the TMAS was gaining such widespread
acceptance,'other instruments and checklists similar in
form and function to the TMAS were developed.

These

included the Freeman Manifest Anxiety Test (Freeman,
1953), the Institute for Personality and Ability
Testing's (IPAT) Anxiety Scale Questionnaire (1957),
the Affect Adjective CheckList, General Form
(Zuckerman, 1960), the Fear Survey Schedule (Akutagawa,
1956; Wolpe & Lange, 1964; Geer, 1965), and the State
Trait Anxiety Inventory Y-Z form (Spielberger and
Gorsuch, 1966; Spielberger, Gorsuch, and Lushene,1970
;
Spielberger, Gorsuch, Lushene, and Vagg, 1977).

Over
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the years, the TMAS, the State Trait Anxiety Inventory,
the Institute for Personality and Ability Testing's
Anxiety Scale Questionnaire, and the Affect Adjective
CheckList have been utilized the most in research on
anxiety.
Development of Multitrait Anxiety Scales
As research became more abundant on assessment of
anxiety, questions surfaced as to the dimensionality
and definition of anxiety.

Traditionally,

theoreticians have regarded anxiety as a general
unitary trait reflecting a response to a situation or
stimulus.

Trait measures were developed in accordance

with this view (Levitt, 1980).

However, despite the

use of these instruments in assessment of anxiety,
during the 1960s, the concept of anxiety as a unitary
trait came under attack.

Theorists felt that anxiety

should be conceptualized as a multidimensional trait
and as such the construction of instruments should be
developed in accordance with this view (Cattell &
Scheier, 1961).
The need for a multidimensional concept stems in
part from the rise of behaviorism and Stimulus-Response
psychology.

Both reflected the viewpoint that varying

responses were learned from the different stimuli which
elicited particular behaviors.

It became necessary to
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evaluate the impact of carefully defined and
manipulated stimulus conditions on specific
physiological and behavioral responses as opposed to
relying on an individual's subjective experiences
(Spielberger, 1972).
Research on anxiety thus shifted to examination of
properties of anxiety in evaluative conditions or in
specific states.

Consequently, instruments were

developed in accordance with this view.

The

instruments indicated results that could define
distinctions between situations that evoke anxiety
reactions, processes that mediate between stressful
stimuli and emotional responses, and the nature of
anxiety as a personality trait (Spielberger, 1976). A
comprehensive theory of anxiety which encompassed these
distinctions would serve to further clarify the nature
of anxiety.
Instruments designed to measure test anxiety were
among the first scales developed in accordance with the
view of anxiety as a transitory state or as related to
specific situations.

Test anxiety is an emotional

response which has generated much research in the area
of situation -specific anxiety.

The construct of test

anxiety which Mandler and Sarason introduced in 1952
with the development of the Test Anxiety Questionnaire

1.7

(TAQ) is an example of the concept of
situation -specific anxiety (anxiety experienced when
taking tests).
The TAQ consists of 35 items dealing with anxie
ty
experienced while taking class examinations
and
intelligence tests.

The TAQ was succeeded in 1958 by

the Test Anxiety Scale (TAS), a true -false inven
tory
which has since been expanded from 2 statements
to 37
(Sarason, 1978).

The most recent development in the

measurement of test anxiety is the Test Anxiety
Inventory (Spielberger, et al., 1980).

The

construction of the Test Anxiety Inventory (TAI)
began
with an item analysis of Sarason's TAS.

Although most

of the items of the TAS were either discarded
or
reworded, both the TAS and the TAI are similar
in item
content.

The correlation between scores on the TAI and

scores on the TAS was .80 (Spielberger et
al., 1980).
Other measures of state anxiety or situationspecific anxiety have been the Subjective
Stress Scale
(Kerle and Bialek, 1958), which was developed
to assess
reactions of soldiers under simulated combat
conditions; the Anxiety Differential (Alexander
&
Husek, 1962), designed to provide a quick measu
re of
harm anxiety; and the Stimulus -Response Inventory
of
Anxiousness (Endler, Hunt, & Rosenstein, 1962; Endle
r &

Amr
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Okada, 1975), designed to provide five separate
measures of anxiety traits.

On the S -R

Inventory of

Anxiousness, the situations involve interaction with

other people, encounters with physical danger, novelty
or strange situations, those that are involved in one's
daily routine, and evaluation by other people.
Development of instruments extending from the S-R
Inventory have been the Fear and Negative Evaluation
Scale and the Social Avoidance and Distress Scale
(Watson & Friend, 1969).

Richardson and Tatso (1976)

developed a 100 item Social Anxiety Inventory.
Overall, there has been limited research employing the
use of such scales.
The need for development of instruments to assess
anxiety in transitory states is further substantiated
as one began to compare the scores of general trait
measures and situation -specific measures.

Research

with measures of state or evaluative anxiety and
general trait anxiety have yielded findings which
purport that general trait measures do not have high
correlations with some situation -specific state
measures (Levitt, 1980).

Research has also dealt with

predictive validity of situation -specific trait anxiety
scales compared to general tests of trait anxiety.
Laux, Glanzmann, and Schaffner (1985) report on such
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research regarding the predictive validity of
situation-specific trait anxiety scales compared to
general tests of trait anxiety (Paul, 1966; Lamb, 1973,
1976; Mellstrom, Cicala & Zuckerman, 1976; Mellstrom
et.al., 1978).

The outcome in most of these studies

demonstrated the predictive superiority of the
specific-situation tests.

In two of the studies, the

situation-specific A-Trait tests were better predictors
of behavior and subjective anxiety in the corresponding
criterion situation than the general tests. However, in
ego-threatening situations, general tests equalled the
predictive accuracy of specific anxiety arousing
situations (Laux, Glanzmann & Schaffner, 1985).
The outcome of the studies reported by Laux,
Glanzmann, and Schaffner (1985) suggest that although
there is predictive superiority of specific-situation
tests over general tests, there seems to be some
overlap between general tests and specific-situation
tests.

Referring back to test anxiety, there is an

overlap between test anxiety and general anxiety.
Significant positive correlations have been found
between measures of test anxiety and general anxiety
(Sarason, 1972).

Nonetheless, while correlation

between measures of test anxiety and test performance
are generally significant, correlations between
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measures of general anxiety and test performance
generally are not (Sarason, 1960).
Relationship of Anxiety to Academic Performance
The use of test anxiety measures to study the
effect of anxiety upon performance has been illustrated
by Mandler and Sarason (1952) in their development of
an anxiety scale (the Test Anxiety Questionnaire)
specifically designed to measure test anxiety in
children.

Items on this scale reflect nightmares abcut

taking tomorrow's test, lack of confidence in one's
school performance, fear that one will be scolded by
one's parents or by the teacher, and so forth.
Sarason, in conjunction with Lighthall, Davidson,
Waite, and Ruebrush (1960) conducted another study of
anxiety in elementary school children.

Comparing the

scores received on the Test Anxiety Scale for Children,
the findings indicated for those children labeled test
anxious a decrease in measured IQ following increase in
anxiety and an increase in measured IQ following
reduction in anxiety.

Contrary to the results found in

Sarason et al., Spielberger (1966) found that among the
brightest students, those who were highly anxious
obtained slightly higher grades than those who were low
anxious.

Among the students of less ability, however,

those who were highly anxious tended to obtain lower
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grades than those who were low anxious.
Studies such as the one conducted by Spielberge
r
showed that anxiety does not necessarily lead to
poor
performance.

Anxiety could be viewed as having a

facilitating or debilitating effect upon
performance.
Anxiety could be facilitative and may incre
ase
motivation and drive to perform well, or
as it relates
to test anxiety, anxiety is viewed as being
debilitating.

Alpert and Haber (1960) developed a test

anxiety questionnaire to measure both debil
itative and
facilitative anxiety.

The two scales on this

questionnaire correlated -.48 with each other
and the
debilitative scale correlated .64 with the TAQ
(Mandler
and Sarason, 1952).

Research also supported the

position that anxiety and task complexity inter
act in
their effect on performance.

Anxiety facilitates

learning and performance of simple responses,
and
hinders that of complex responses (Sieber et
al.,
1977).
Research generated by Sarason and Spielberge
r is a
part of an ever increasing number of reports
on the
effects of anxiety on learning and retention durin
g the
past two decades.

Within the educational setting,

teachers have observed that some children appea
r to
perform below their capabilities in situations
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characterized by a high degree of stress or anxiety.
Students who normally are not regarded as anxious
persons fall to pieces during an examination or fail to
live up to promises shown in classwork.

There also

seem to be motivational factors affecting one's
performance with an academic setting (Gaudry &
Spielberger, 1971).
Gaudry and Spielberger (1971) report on additional
research regarding the relationship between anxiety and
achievement involving a number of studies (Sarason et.
al., 1960; Sarason, 1961; Spielberger, 1962; Lunneborg,
1964; Cowen et al., 1965; Stevenson & Odom, 1965).
Three tentative conclusions as reported by Gaudry and
Spielberger appear to be supported by the research
findings:
1. Reading is more strongly associated with
anxiety in earlier grades than arithmetic.
2. Mathematics becomes increasingly associated
with anxiety towards the end of elementary grades.
3. Differential relationships between anxiety for
boys and girls may depend upon situational factors such
as parental value of education, or perhaps students'
motivational level.
In addition, Spielberger and Gaudry reported that
at the university level, evidence suggests that anxiety
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tends to be associated with lower grades and higher
drop out rates.

Also, the findings indicate that

specific anxiety scales such as the Taylor Anxiety
Scale for Children and the Achievement Anxiety Test are
better predictors of academic success than general
anxiety scales.

Overall, the evidence suggested that

negative correlations between anxiety and achievement
tend to increase in size for the higher grade levels
providing the anxiety scale is given near the time the
achievement test is administered. (Gaudry &
Spielberger, 1971).
Research conducted on the effect of anxiety on
academic achievement seems to suggest that high anxiety
tends to be associated with low performance at both
elementary and university level.

The results seem to

be contingent upon the intelligence of the student, the
complexity of the task, and such factors as
motivational level of the student.

Moreover, in

examining the effect of anxiety upon mathematics
learning, research suggests that as the grade level
increases, mathematics becomes increasingly associated
with anxiety (Spielberger & Gaudry, 1971).
Research Regarding Math Anxiety
Within recent years, interest has increased in
examining the causes and remedies of mathematics
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anxiety.

Mathematics anxiety clinics for university

and high school students are found in increasing
frequency in many areas of the country (Reyes, 1981).
Mathematics anxiety has been found to be related to
mathematics achievement as well as to the decision to
take mathematics courses.

It can prevent students from

performing to their ability and from passing
fundamental mathematics courses.
Although there appears to be some relationship of
general anxiety with mathematics anxiety, it has been
demonstrated that many capable people who are not
generally anxious are anxious about mathematics (Reyes
1981).

Mathematics anxiety seems to be more related to

test anxiety and is considered to be a specific
extension of test anxiety.

Studies examining variables

influencing mathematics anxiety have yielded mixed
results.
Variables Influencing Math Anxiety
Gender differences relating to math anxiety. In
viewing gender differences as it relates to mathematics
anxiety, Betz (1978) found math anxiety to be more
prevalent in women than in men.

Dew, Galassi, and

Galassi (1983) also found that women reported more math
anxiety than men.

It has been suggested by Tobias

(1978) that the reason women and possibly even black
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males avoid mathematics is due in part to
the pervasive
ideology that math and science are men's or
more
specifically white men's turf.

In contrast, Reyes

(1981) states one must be careful not to add
mathematics anxiety to tne stereotype of
females as
being less capable in mathematics than males
.
Mathematics anxiety occurs in both males
and females.
Not all females are anxious about mathe
matics nor are
all males confident.

Other studies report no

significant differences in the mean leve
l of anxiety
between men and women (Resnicke, Viche,
& Segal, 1982;
Richardson & Suinn, 1972).

Richardson and Woofolk

(1980) go further to suggest that it is
the amount of
interaction with math, and not the vari
able of sex,
which predicts the level of mathematic
s anxiety in
college level students.
The relationship of confidence to math anxi
ety.
Confidence is another variable which has
been found to
correlate strongly with mathematics anxiety.

Reyes

(1981) reports on studies conducted by Fenn
ema and
Sherman (1977, and 1978), and Dowling (197
8). In these
studies, confidence in mathematics was foun
d to be
related to student achievement in math
ematics and to
students' decisions to continue or not cont
inue taking
mathematics courses

Fennema and Sherman and Dowling

also found sex-related differences in confidence more
frequently than sex-related differences in mathematics
achievement.

Furthermore, they found that in each case

where boys and girls differed significantly in
mathematics achievement, they also differed
significantly in their confidence in mathematics
(Reyes, 1981).
Reyes (1981) reports on another study focusing on
confidence in mathematics conducted by Reyes and
Fennema (1980).

The study consisted of sixth -graders

divided into two groups, students high in confidence
and students low in confidence.

The outcome of the

study indicated teachers initiated more interactions
with high -confidence students than with low-confidence
students.

In turn, high-confidence students approached

the teacher to talk about their mathematics work more
frequently than low-confidence students, suggesting
that the student's confidence level seems to be
affected by the teacher's treatment of students (Reyes,
1980).
Personality variables relating to math anxiety.
Studies have also been conducted examining the
relationship between mathematics anxiety and
personality variables.

Betz (1978) looked at the

relationship of scores of 652 students at Ohio State
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University on the Mathematics Anxiety Rating Scale, the
State-Trait Anxiety Inventory, and the Test Anxiety
Inventory.

She found that mathematics anxiety was

moderately related to both trait and test anxiety.

In

contrast, utilizing the Fennema-Sherman Mathematics
Attitudes Scales and the Test Anxiety Inventory as part
of their research, Frary and Ling (1983) found no
relationships between mathematics anxiety and
personality variables (e.g. need for achievement,
assertiveness, and self-confidence).
The mathematics anxiety rating scale. Some
researchers contend that before psychologists,
educators, and counselors can understand the effects of
mathematics anxiety, it is essential that more
empirical research be conducted by examining the
development of instruments designed to measure the
construct of math anxiety (e.g., Hendel & Rounds 1982;
Alexander, Cobb, & Martray, 1986).

Alexander et al.

(1986) remark that perhaps the most critical in need of
further development is the understanding of the
phenomenon of mathematics anxiety by studying its
dimensionality based on specific measures of the
construct.

Understanding the dimensionality of math

anxiety is critical in that once the underlying
dimensions of math anxiety are understood, instruments
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can be designed to more accurately reflect and assess
what is math anxiety.

The issue of dimensionality is

raised by Rounds and Hendel (1980) and Alexander (1985)
concerning the Mathematics Anxiety Rating Scale (MARS),
a popular instrument used in measuring mathematics
anxiety.
Rounds and Hendel indicted that mathematics
anxiety as measured by the MARS is not a unidimensional
construct, and that at least two distinct dimensions
seem to be measured by the MARS, Mathematics Test
Anxiety and Numerical Anxiety.

Alexander, Cobb, and

Martray also identified similar dimensions using the
MARS.

In the study by Alexander et al. and also in

Rounds and Hendels' study, mathematics test anxiety
stood out as the primary dimension while numerical
anxiety appeared as a secondary dimension.

Alexander

et al. also identified a third dimension labeled math
course anxiety.
As a result of the research conducted on the
dimensionality of the MARS, Alexander et al. developed
an abbreviated version of the MARS based upon those
items which reflect mathematics test anxiety, those
which reflect numerical anxiety, and those which
reflect math course anxiety. All other items were
discarded.

The dimensions of the MARS were identified
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by factor analyzing item responses of a group of 517
college students.

The result was a 25-item abbreviated

scale with 15 items loading on what the investigatcrs
of the study termed Math Test anxiety, 5 items loading
on Numerical Task Anxiety, and 5 items loading on
Math-Course Related Anxiety.
Coefficient alpha was calculated in order to
determine the internal consistency
revised scale.

eliability of the

The reliability of the revised scale

yielded a coefficient alpha of .96, comparing favorably
to the original full scale MARS whose coefficient alpha
was reported by Richardson and Suinn (1972) to be .97.
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Methodology
Part ipants
The participants included 203 students enrolled in
multiple sections of a Freshman math course at a
midsized (full-time, undergraduate student enrollment
of approximately 9,000) state university in Bowling
Green, Kentucky.

The math course is a terminal course

designed for students with non-technical majors.

The

course was selected because it is a General Education
requirement.

Thus, students who enrolled in the class

were likely to represent a cross section of students
and disciplines across the university.

Furthermore,

the particular math course selected may include a high
number of students who experience mathematics anxiety
since the students who enroll typically do not major in
math; rather, they tend to select a behavioral science
or arts and humanities major.
Instruments
The instruments were selected to measure
mathematics anxiety, general anxiety, test anxiety, and
confidence in learning mathematics.

To measure

mathematics anxiety, two instruments were used: the
25-item MARS-A (Alexander et. al., 1986) and the
Mathematics Anxiety subscale of the Fennema-Sherman
Mathematics Attitudes Scales (1976).

The State-Trait
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Anxiety Inventory (Spielberger et. al., 1983) was used
to measure general anxiety.

The Test Anxiety Inventory

(Spielberger et al., 1980) was used to measure test
anxiety.

The Confidence in Learning Mathematics

subscale of the Fennema-Sherman Mathematics Attitudes
Scales (1976) was used to measure confidence towards
learning mathematics.
The Mathematics Anxiety Rating Scale
Original scale.

Normative data for the original

98-item MARS was collected on a sample of 397 students
enrolled in a state university in Missouri (Richardson
& Suinn, 1973).

The students were freshman or

sophomores in beginning education classes.

Eighty

percent of the subjects were female; however, analysis
of the data found no significant differences between
mean scores or standard deviations for males or
females.

The mean score for the entire sample was

215.38 with a standard deviation of 65.29.

A

test-retest reliability coefficient was calculated on
two complete classes (n=35) of students from the
original sample who were tested 7 weeks later.

The

mean MARS score at the first administration was 235.08;
the mean score at the second administration was
232.97.

The result was a retest reliability

coefficient of .85.
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To determine the internal consistency of the items
on the 98-item MARS, coefficient alpha was computed for
the sample of 397 students.

The resulting coefficient

alpha of .97 indicated that the average
intercorrelations of the items in the test were quite
high.

According to Richardson and Suinn (1973), the

high coefficient alpha that was obtained was an
indication that the test items were heavily dominated
by a single homogeneous factor, presumed to be
mathematics anxiety.

Item total correlations were also

calculated for all the items and it was found that over
half the correlations were greater than 0.50.
Discriminant validity was assessed by correlating
scores on the MARS with scores obtained from
administration of a mathematics aptitude test (Suinn,
Edie, Nicoletti, & Spinelli, 1973). The validity
coefficient was a -.35 for the original testing and
-.32 for the retesting.
To indicate the level of anxiety experienced for
each MARS item, respondents are to appropriately check
"not at all," "a little," "a fair amount," "much," or
"very much."

The responses are converted to numerical

form by assigning numerical values of I ("not at all"),
2 ("a little"), 3 ("a fair amount"), 4 ("much"), or 5
("very much"), respectively, to each of the five
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possible responses.

The values of the checks marked

for each item are totaled across items. The higher
one's MARS score, the higher his or her math anxiety
level.
The revised scale.

The Mathematics Anxiety Rating

Scale used in this study was a 25-item revised form
(Alexander et al., 1986) taken from the 69-item MARS
(See Appendix A).

The 25-item abbreviated MARS

(MARS -A) was based on an analysis of the dimensions
underlying the instrument (Alexander et al., 1986).
The MARS-A was originally standardized on a group of
517 college students selected from a pool of students
enrolled in lower division psychology classes. Internal
consistency of the scale was examined by calculating
coefficient alpha.

The coefficient alpha for the

MARS-A was .96, comparing favorably to the coefficient
alpha of the original MARS which was .97.

Two-week

test -retest reliability based on administration of the
MARS-A to a subsample of 52 students was .86.
The State -Trait Anxiety Inventory
General trait anxiety was measured by the
T-Anxiety Scale (Form Y-2) of the State-Trait Anxiety
Inventory, Form Y (STAI).

According to Spielberger et

al. (1983), trait anxiety refers to the tendency to
perceive stressful situations as dangerous or
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threatening, and to respond to such situations with
increased state anxiety.

The inventory is comprised of

separate self-report scales (State-Anxiety Scale,
Trait-Anxiety Scale) for measuring state and trait
anxiety.

The State-Anxiety Scale consists of

statements which evaluate how a person feels "right
now, at this moment," and the T-Anxiety Scale consists
of statements which assess how people generally feel.
In this study, only the T-Anxiety Scale was used
because it provided the appropriate measure of general
trait anxiety.

The other scale is a measure of state

or situation-specific anxiety.
The T-Anxiety Scale consists of 20 statements of
how people generally feel (11 anxiety-present items, 9
anxiety-absent items).

Respondents are asked to

respond to a 4 point Likert scale format of "almost
never" (1), "sometimes" (2), "often" (3), and "almost
always" (4).

On the anxiety-present items, a rating of

4 indicates the presence of a high level of anxiety.
On the remaining anxiety-absent items, a rating of 4
indicates the absence of anxiety.

The scoring weights

for the anxiety-absent items are reversed such that
responses marked 1,2,3 and 4 on the test form are
scored, 4,3,2, and 1. After revising scores for the
anxiety-absent items, a total score is obtained by
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adding the numerical scores for the twenty items.
The
higher one's score, the higher his or her anxiety
level.
Test-retest reliability for Form Y-2 was based on
two groups of high school students retested at
30 and
60 day intervals.

The retest reliability coefficients

for the 30 day interval were .71 for males
and .75 for
females and, .68 for males and .65 for femal
es at the
60 day interval.

Internal consistency was assessed by

computing coefficient alpha.

The alpha coefficient for

the T-Anxiety scale was .90.

A relatively high alpha

coefficient is an indication that the averAge
intercorrelations of the items of the T-Anxiety scale
are quite high.

Evidence of internal consistency was

also provided by what the authors termed compu
ting the
item remainder correlations for the normative
samples.
All of the T-Anxiety items had item-remainder
correlations of .30 or above in all of the normative
samples for both sexes.
Concurrent validity was claimed on the basis of
high correlations between the T-Anxiety Scale and:
the
Institute for Personality and Ability Testing
(IPAT)
Anxiety Scale (Cattell & Scheier, 1963), the Taylor
Manifest Anxiety Scale (TMAS; 1953), and the Affec
t
Adjective Checklist (AACL; 1960).

These instruments
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were the most widely used measures of trait anxiety at
the time Form X (the original STAI) was being developed
(Spielberger et al., 1970).

The correlations between

scores for college males and females and
neuropsychiatric patients obtained on the T-Anxiety
Scale, the IPAT, and the TMAS ranged from .85 to .73.
In contrast, the Affect Adjective Check List correla
ted
only moderately with the other instruments, indicating
that it perhaps is not as adequate a measure of trait
anxiety as the otner instruments.
The Test Anxiety Inventory
Test anxiety in the study was measured by the Test
Anxiety Inventory (TAI).

The TAI is designed to

measure respondents' levels of anxiety while taking
tests.

The responses are based upon a 4 point Likert

scale format of "almost never," sometimes," "often,"
and "almost always."

All items with the exception of

the first item are assigned numerical values ranging
from 1 to 4.

A score of 1 indicates low test anxiety

and a score of 4 indicates high test anxiety.
weights are reversed for the first item.

The

For this

item, the respws narked 1,2,3, and 4 on the test
form are scored, 4,3,2, and 1.

The higher one's score,

the higher his or her test anxiety level. TAI norms for
college students were based on 1,449 undergraduates (in
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introductory psychology courses) and 1,129 incoming
freshmen.
The test-retest reliability coefficient for
college students (N=159) tested after three weeks was
.80.

Evidence of internal consistency reliability of

the TAI was computed using coefficient alpha.

For both

college undergrads (N=1449) and college freshmen
(N=1129), the alpnas for the TAT Total scale were
uniformly high for both females and males.

The

coefficient alphas for college undergrad males and
females were .94 and .95, repectively. The coefficient
alphas for college freshmen males and females were .92
and .93, respectively.

The relatively high alphas

indicate that the average intercorrelation of the items
on the overall scale are relatively high.
The authors of the TAT examined correlations
between the TAI and Sarason's (1978) Test Anxiety Scale
(TAS).

The correlations between the TAI Total Scale

and the TAS was .82 for males, and .83 for females.
According to Spielberger et al., these findings suggest
that the two scales are essentially equivalent
measures.

Correlations between the TAI scale and the

STAI A-Trait and A-State scales (Form X) were generally
lower than the correlations of the TAI scale and other
test-anxiety measures.

Higher correlations were
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obtained between the TAI and the STAI A-State when they
had students imagine themselves in a classroom as the
instructor distributed an examination.

The students

responded to the STAI A-State according to how they
would feel at that moment.

According to authors of the

TAI, the examination technique used was evidence that
the TAI Total Scale measured individual differences in
anxiety proneness in test situations (Spielberger et
al., 1980).
The Fennema-Sherman Mathematics Attitudes Scales
The Fennema-Sherman Mathematics Attitudes Scales
assess attitudes which have been hypothesized to be
related to the study and/or learning of mathematics by
males and females.

The scales include a) confidence in

learning mathematics; b) father, mother, and teacher
scales measuring perceptions of attitudes (of father,
mother, and teachers) toward one as a learner of
mathematics; c) effectance motivation in mathematics;
d) attitude toward success in mathematics; e)
perception of mathematics as a male domain; f)
usefulness of mathematics; and g) mathematics anxiety
scale.

For purposes of this study, the Confidence in

Learning Mathematics Scale (FSC) was used to measure
confidence in one's ability to learn and to perform
well on mathematical tasks.

The Math Anxiety Scale
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(FSMA) was used to measure feelings of anxiety, dread,
nervousness and associated bodily symptoms related to
mathematics.
Both the FSC and FSMA scales consist of 12 (6
positively stated and 6 negatively stated) Likert-type
items.

The responses are "Strongly Agree," "Agree,"

"Undecided," "Disagree," and "Strongly Disagree."

Each

response is given a numerical value ranging from 1-5.
On the positive items, the weight of the responses
ranges from a 5 for "Strongly Agree" to a 1 for
"Strongly Disagree." On the negative items, the weight
of the responses ranges from a 5 for "Strongly
Disagree" to a 1 for "Strongly Agrees." For both
subscales, the person's total score on each of the
scales is their cumulative total.

The higher the

score, the more positive their attitude.

In other

words, for the FSC, the higher the score the more
positive one's confidence is toward learning
mathematics.

For FSMA, the higher the score, the more

positive or less anxious one is about mathematics.
The norming sample consisted of students from four
Madison, Wisconsin high schools.

The data analysis

included subjects in 9th grade (Algebra), 10th grade
(Geometry), 11th grade (Algebra-Trignomecry or
Pre-Calculus), and 12th grade (Calculus or Advanced
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Algebra).

Means and standard deviations were

calculated for each scale.

Data on both male and

female samples suggest that attitudes towa
rds
mathematics were more positive as grade
level
increased.

Also, males tended to have more positive

attitudes than females and exhibited less
mathematics
anxiety.
Internal consistency of the scales was deter
mined
by computing correlations between scale scor
es for
males and females for each scale.

According to Fennema

and Sherman, the intercorrelations between
scale scores
indicated that while the scales are interrel
ated, each
scale measures a somewhat different construc
t.
Evidence of validity was demonstrated by
conducting a factor analysis of the items of
the nine
scales.

Four main factors emerged.

Factor A

consisted of Confidence in Learning Mathematics
and
Teacher and Effectance Motivation in Mathemat
ics.
Factor B consisted of Mother, Father and Usef
ulness of
Mathematics.

(The Confidence in Learning Mathematics

scale correlated .89 with the Mathematics Anxie
ty
Scale, indicating that items in both scales appe
ar to
measuring approximately the same contruct).
Factor C
consisted of Attitale toward Success with smal
ler
loadings for Usefulness of Mathematics and Effe
ctance
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Motivation in Mathematics.

Attitude toward Success was

significant for males in Factor D, while Mathematics as
a Male Domain was significant for Factor D for
females.
Procedures
Students enrolled in freshman math classes were
asked to participate in the study.

They were told that

the purpose of the study was to examine attitudes
toward math and mathematics learning.

Further, they

were informed that several instruments would be
administered beginning first with a measure of how one
generally feels about himself or herself, next with a
measure of attitudes toward taking tests followed by a
measure of attitudes towards mathematics and finally
with a measure of confidence in learning mathematics.
Prior to administration of the instruments, the
students were asked to provide demographic information
using an experimenter-developed form.

Permission was

sought to gain access to their Math ACT scores and
their math course grades from the Registrar's office.
The scales were administered by a graduate student
in psychology.
separately.

Each scale was administered

Instructions were given for responding to

items on the scale, and the scale was completed and
collected before proceeding with administration of
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succeeding scales.
Data Analysis
A Multitrait-multimethod matrix (Campbell sr Fiske,
1959) was constructed to study the convergent and
discriminant properties of the MARS-A.

The

construction of a multitrait-multimethod matrix
presents all of the intercorrelations resulting when
each of several traits is measured by each of several
methods.

Convergent validity will be exhibited by

demonstrating high correlations between scores on tests
measuring the same trait (i.e. the MARS-A and the
Fennema-Sherman Math Anxiety Scale).

Discriminant

validity will be demonstrated by positive but lower
correlation between the MARS -A and the Test Anxiety
Inventory, and yet still a lower correlation between
the MARS-A and the Y-2 form of the State-Trait Anxiety
Inventory.

The positive correlations among these

instruments would indicate that instruments of general
trait, test, and mathematics anxiety are measuring some
degree of anxiety, yet the lower correlation would
indicate that these instruments are not all measuring
exactly the same trait.
Stepwise multiple regression analysis was used to
investigate the MARS-A sensitivity to individual
differences.

MARS-A scores functioned as the criterion
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variable. ACT math scores (standard scores), math
course grades (A=5, B=4, 0=3, D=2, F=1), the Confidence
in Learning Math Scale of the Fennema-Sherman (raw
scores), race (white =1, black=2, Hispanic=3, Asian=4)
sex (males=1, females=2), and age in years functioned
as predictor variables.

A stepwise multiple regression

was conducted in order to evaluate the specific
contribution of these variables to differences in
scores on the MARS-A.
Pearson product-moment correlation coefficients
were calculated between every criterion -predictor and
predictor -predictor pair to facilitate interpretation
of the Stepwise Multiple Regression results.

Pearson

correlations will show the direction and the magnitude
of all possible zero order relationships and will
facilitate interpretation ofthe stepwise multiple
regression analysis.
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Results
A multitrait-multimethod matrix was used to study
the convergent and discriminant properties of the
MARS -A.

Convergent validity was examined by studying

the correlation between the two math anxiety scales,
the MARS -A and the FSMA.

Discriminant validity was

examined by studying the correlation of the MARS -A with
a test anxiety scale (TAI) and the MARS-A with a
general trait anxiety scale (STAI).

In addition to

construction of a multitrait-multimethod matrix, a
stepwise multiple regression analysis was used to
investigate the contribution of six predictor variables
to the criterion variable, (viz., MARS-A).

The

predictor variables were ACT math scores (ACT), math
course grade (Grade), confidence towards learning
mathematics (FSC), race (Race), sex (Sex), and age
(Age).

Pearson product-moment correlation coefficients

were calculated to show any significant relationships
between criterion -predictor and predictor -predictor
pairs.
Pairwise relationships among the MARS-A, FSMA,
TAI, and STAI are shown by the multitrait-multimethod
(MTMM) matrix in Table 1.

The correlations of scores

obtained on the FSMA with the scores obtained on the
other anxiety measures are in a negative direction and
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range from -.24 to -.61. However, the FSMA is score
d in
such a manner that the higher the score, the lower
the
anxiety level.

The opposite is true with the scoring

of the MARS-A, the TAI, and the STAI where
in the higher
the score, the higher the anxiety level.

Therefore,

although the correlations of the scores obtai
ned on the
FSMA with the other anxiety measures
are negative, the
relationships of the FSMA with the other
anxiety
measures are positive.

The remaining correlation

coefficients also indicate positive relationsh
ips and
range from .31 to .51. All of the tabled corre
lation
coefficients are significant (p < .01).

1
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Table
Multitrait-multimethod Matrix Correlations Betwe
en
Scores on Anxiety Measures

Method 1 (MARS-A)

Method

Math

Test

Anx

Anx

A

3

General

Method 2 (FSMA)
Math

Test

Trait Anx

Anx

Anx

Anx

C

A

B

C

A

1.00

.44

.31

B

.44

1.00

.51

(MARS -A) C

.31

.51

1.00

A

-.61

-.24

-.26

1.00

B

-.24

1.00

.51

-.24

1.00

(-,
-

-.26

.51

1.00

-.26

.51

1

Method
2
(FSMA)

General

1.00

Note. All correlations were significant at p
< .01.
Stepwise multiple regression, using the New
Regression subprogram of the Statistical Packa
ge for
the Social Sciences (Nie & Hull, 1981), indicated
that
FSC alone provided the best predictor of math
anxiety
when MARS -A was used as a criterion variable
(P < .01,
R =.48, R 2.24).

ACT math scores, Grade, Race, Sex, and

Age variables did not enter the prediction equa
tion.

A

summary of the Stepwise Multiple Regression Analy
sis is
presented in Table 2.

1
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Table 2
Stepwise Multiple Regression Summary Table with
Math Anxiety (MARS-A) as the Criterion Variable
and Confidence in Learning Math (FSC), Grade
, Age,
ACT, Race/ and Sex as Predictor Variables
Source

df

Total

SS

MS

F

P

175

58,273.61

6

15,513.75

2,585.63

FSC

1

13,977.78

13,977.78

55.24

‹.01

Grade

1

539.38

539.38

2.13

n.s.

Age

1

464.58

464.58

1.84

n.s.

ACT

1

395.04

395.04

1.56

n.s.

Race

1

134.97

134.97

0.53

n.s.

Sex

1
.A.

2.00

2.00

Regression

Residual

174

44,295.83

.008

n.s.

254.757

Pearson product-moment correlation coefficien
ts of
criterion-predictor and predictor -predictor pairs
are
presented in Table 3.

Significant correlations were

obtained between scores on the MARS-A and ACT
math
scores, math coursework grades, FSC scores and
age.
These correlations are in a negative direction
and
range from -.13 to -.49. Table 3 also shows
significant
correlations between predictor-predictor pairs
.

It can

be seen that ACT is positively correlated with
Grade,
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FSC, and negatively with Age.

Grade is positively

correlated with ACT, FSC, and Sex.

Race does not

correlate significantly with any of the predictor
variables or the criterion variable.
Table 3
Pearson Product-Moment Correlation Coefficients
Between Criterion -Predictor and Predictor-Predictor
Variable Pairs

MARS-A

ACT

Grade

FSC

Age

Sex

MARS-A
ACT

-.19**

Grade

-.16*

.32**

FSC

-.49**

.21**

Age

-.13*

Sex

-.04

.04

Race

-.05

.01

*p

< .05

-.16*

**p < .01

.13*
.02

.09

.19**

.06

.06

.01

-.01

-.03

-.02

Race
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Discussion
It was hypothesized that the scores yielded by the
four measures of anxiety would be positively related.
It was further hypothesized that the relationship
between the MARS-A and the FSMA scale would be stronger
than the relationship between the MARS-A and the TAI:
and that the relationship between the MARS-A and the
TAI would be stronger than the relationship between the
MARS-A and the STAI.

Finally it was hypothesized that

the MARS-A would be sensitive to individual
differences.

More specifically, it was hypothesized

that (a) ACT math scores, math coursework grades and
confidence in learning mathematics would be inversely
related to math anxiety as measured by the MARS-A, (b)
males would be less math anxious than females, (c) that
white students would be less math anxious than
minorities and (d) that age was expected to be
positively related to math anxiety.
The scores yielded by the four anxiety measures
were positively related and significantly (p < .01)
related to one another.

While the correlation between

scores on the FSMA and the other anxiety measures
appear to be negatil7e, the relationship is positive.
Low scores on the FSMA reflect high anxiety.
Therefore, the relationships between scores on the FSMA
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and the other anxiety measures (for which high scores
reflect high anxiety) are positive.

There was some

commonality or shared variance among the items
reflecting anxiety for a particular anxiety scale
(suggested because the instruments were all measuring
some type of anxiety).
As hypothesized, the relationship between the
MARS-A and the FSMA was stronger than the relationship
between the MARS-A and the TAI; and, the relationship
between the MARS-A and the TAI was stronger than the
relationship between the MARS-A and the STAI.

As the

MARS-A and the FSMA scale are both measures of math
anxiety, a stronger correlation between scores obtained
on these two instruments indicated that they were
measuring to a fairly high degree the same trait.
Lower correlations between scores obtained on the
MARS-A and the TAI (test anxiety) and the STAI (general
trait anxiety) indicated there were distinct
differences in what each of the instruments purported
to measure.

The degree of correlation among scores

supports the idea that as the instruments become more
item specific (from measuring general trait anxiety to
test anxiety to math anxiety), the correlations between
scores obtained on the instruments are stronger.
A stepwise multiple regression analysis was
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utilized to examine the MARS-A's sensitivity to
individual differences.

The analysis showed that

confidence in learning math (FSC) was the best
predictor of scores obtained on the MARS -A.

The

correlation between scores obtained on the MARS-A and
the FSC was negative, suggesting that the more positive
one's confidence is towards learning mathematics (high
FSC scores), the lower is one's math anxiety level (low
MARS-A scores).
While FSC appeared to be the best predictor of
scores obtained on the MARS-A, scores obtained on the
MARS-A also correlated significantly (in a negative
direction) with the predictor variables of ACT math
scores (ACT), math coursework grade (Grade), and age
(Age) as it did with the predictor variable of FSC.
The negative correlation of FSC ACT and Grade with
scores obtained on the MARS-A supports the hypothesis
that these variables are inversely related to math
anxiety as measured by the MARS-A.

The correlations

indicate that the higher math anxious a person is as
measured by the MARS -A, the lower his or her confidence
level in learning math, the lower the ACT math score,
and the lower the math coursework grade.

In reference

to age, a high score on the MARS -A indicates that the
younger a person is the more math anxious he or she is,
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which did not support the hypothesis that math anxiety
and age were positively related.

Perhaps the

relationship is due to the notion that college freshmen
and/or other students new to the university may
experience anxieties (being in a novel setting) to a
greater degree than older established upperclass
students.
The predictor variables of FSC, ACT, Grade, and
Age were significantly correlated with each other as
well as with the criterion variable MARS-A.

The scores

obtained on ACT Grade and FSC were all correlated in a
positive direction and a significant negative
correlation between ACT math and Age.

The correlations

suggested there was some shared variance among the
predictor variables ACT, FSC, and Grade, and additional
shared variance between ACT and age.

It also suggested

that perhaps once the contribution of FSC was accounted
for there were no unique contributions of ACT math
scores, math coursework grades, or age to add to the
variance of scores on the MARS -A.
Other significant predictor -predictor pair
correlations included positive correlations between
Grade and Sex, which suggested that female participants
in this study appeared to have obtained higher grades
in the math coursework than males.

Although, these
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results could be due to the fact that there were more
females in the study than males (females=125,
males=78).
The predictor variable of Race did not correlate
significantly with the criterion variable nor with any
predictor variable, which is probably due to the fact
that there was not a relatively equal namber of
minority and white participants (minorities = 16,
whites = 137) in the study. As a result of an
unbalanced ratio of white and minority students, the
hypothesis that whites would be less math anxious than
minorities was not supported.

The hypothesis that

males would be less anxious than males was not
supported either as the scores obtained on the MARS -A
between males and females did not yield a significant
difference.
Several implications can be deduced from the
findings of this study.

The stronger correlation

between scores obtained on the MARS-A and the FSMA
scale than between scores obtained on the MARS-A and
the other anxiety measures show evidence of convergent
and discriminant validity coinciding with research
concerning item specificity of anxiety scales in
predicting academic success. Researchers have
documented that specific situation measures tend to be
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better predictors of academic success than general
anxiety tests (Alpert & Haber, 1960; Sarason, 1961;
Spielberger, 1962).

The implication from this study is

that math anxiety although related to other anxiety
measures is indeed distinct from other types of
anxiety.

Consequently, the development of scales

designed specifically to assess math anxiety is
important in identification of students who
specifically experience math anxiety.

Identification

of math anxious students could aid in leading to
solutions of alleviating the anxiety experienced by
these students.

With previous research confirming the

reliability of the instrument and evidence of
convergent and discriminant validity in this study, the
MARS-A could be a viable alternative to the original
MARS as an efficient and economical means of assessing
math anxiety.
While the development of the MARS -A as a specific
math anxiety scale aids in identification of math
anxious students, the use of predictor variables also
contributes considerably to the identification
process.

Findings from this study indicated that

knowledge of one's confidence in learning math was the
best predictor of math anxiety as measured by the
MARS-A.

An important implication of obtaining
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knowledge of one's confidence in learning math

i3

that

knowledge of other variables (i.e. ACT math scores) may
not be available depending on the population.

Students

below the junior year in high school and older students
who are returning to school (whether t_,; J'otain a GED or
a college degree) may not have ACT math scores.
The idea of the MARS-A and the predictor variables
in this study being effective in assessing math anxiety
in one population as opposed to another leads to
limitations of this study.

,generalization of findings

from this study are limited to the population of
students enrolled in general mathematics at Western
Kentucky University during Spring semester, 1987, which
is due to the fact that participants in this study are
not a cross representation of students in university
settings.

Another important limitation of this study

is the lack of a comparison group of students taking a
mathematics course beyond the level of general
mathematics.

Such a comparison group would allow one

to compare scores of anxiety measures between nonmath
majors and those students who are majoring in a
technical or scieri,-- Meld.

A statistically

significant difference in anxiety scores between the
two groups would contribute to the validity of the
MARS-A, if it were able to discriminate between those
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individuals who would appear to experience less math
anxiety or none at all (i.e. math or engineering
majors) than those who choose, for example, a
humanities major.
In order to explore the use of the MARS-A and its
effectiveness in assessing math anxiety experienced by
other types of students, additional research needs to
be done using the MARS -A in identifying math anxious
students at the elementary and secondary level.

In

conjunction with use of the MARS -A with these
populations, research regarding which predictor
variables (i.e math scores from elementary achievement
tests, previous math course grades) may aid in
prediction of scores on the MARS -A.
Research regarding the dimensionality of the
MARS-A also needs to be conducted.

Alexander (1995)

reported that the ils within the MARS-A reflect
mathematics test anxiety, numerical anxiety, and math
course anxiety.

If this is indeed so, do students'

responses to items on the MARS-A reflect their having
difficulty in one, two, or all three of these areas;
and if individual or group aid is directed in working
with these specific areas do responses change to items
which reflect students' area/s of difficulty?
In summary, evidence of convergent and
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discriminant validity of the MARS-A was demonstrated
through construction of a multitrait-multimethod matrix
which showed pairwise relationships among the MARS-A,
the FSMA, the TAI, and the STAI.

The correlation

coefficients of the pairwise relationships gave
evidence in support of the hypotheses that the scores
obtained on all the anxiety measures were positively
related and that the magnitude of the correlation
between scores obtained on the two math scales, MARS -A
and FSMA, would be strorojer nan the correlation
between scores obtained on the MARS-A and the TAI and
the STAI.
Sensitivity of the MARS-A to individual
differences was noted by the findings of the Stepwise
Multiple Regression analysis which indicated that FSC
(confidence in learning mathematics) was the single,
best predictor of scores obtained on the MARS-A.
Pearson Product -Moment correlation coefficients gave
evidence in support of the hypothesis that the
variables of ACT math scores, FSC, and Grade were
inversely related to scores obtained on the MARS-A.
The correlation coefficients did not give evidence in
support of the hypotheses that scores obtained on
MARS-A and age were positively related; that males
would be less math anxious than females; and that white
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students would be less math anxious than minorities.
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APPENDIX A

68
Mathematics Anxiety Rating Scale-Revised
The items in the questionnaire refer to things and experiences that
may cause
fear or apprehension. For each item, place a check (v
() in the box under the
column that describes how much you are frightened by it nowaday
s. Work quickly
but be sure to consider each item individually.

Not at
all

A
little

A fair
amount

much

Very
much

1. Buying a math textbook
2. Watching a teacher work on
an algebraic equation on the
blackboard.

ED

CD

00

ED

3. Signing up for a math course.

c]

0

00

0

4. Listening to another student
explain a math formula.
5. Walking into a math class.

CZI
0

6. Studying for a math test.
7. Taking the math section of
a college entrance exam.

a.

O

0

0

0

Ei

0

Reading a cash register receipt
after your purchase.

0

9. Taking an examination (quiz)
in a math course.
10. Taking an examination (final)
in a math course.

O

0

0

0
L.

12. Being given a set of subtracton
problems to solve.

C

14. Being given a set of division
problems to solve.
15. Picking up a math textbook to
begin working on a homework
assignment.

0

0

11. Being given a set of numerical
problems involving addition to
solve on paper

13. Being given a set of
multiplication problems to solve.

0cl

0
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Not at
all

A
little

16. Being given homework a assignment
of many difficult problems which
is due the next class meeting.

El

El

17. Thinking about an upcoming math
test one week before.

El

0

18. Thinking about an upcoming math
test one day before.

[73El

19. Thinking about an upcoming math
test one hour before.

El

A fair
amount

much

Very
much

C3

C2

0

r-t

El

20. Realizing that you have to take
a certain number of math classes
to fulfill the requirements in
your major.
21. Picking up a math textbook to
begin a difficult reading
assignment.

0

0
(-7

El

22. Receiving your final math grade
in the mail.

0

El

7

El

23. Opening a math or stat book and
seeing a page full of problems.
24. Getting ready to study for a math
test.

r-

25. Being give a "pop" quiz in a math
class.

7

7

El

